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BAND REFEEDING METHOD IN BANDING PACKING MACHINE AND BANDING 
PACKING MACHINE HAVING REFEEDING MECHANISM 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

The present invention relates to a band ref eeding method 
in a banding packing machine and the banding packing machine 
having a refeeding mechanism. More particularly, this 
invention relates to a band refeeding method in a banding 
10 packing machine and the banding packing machine having a 
refeeding mechanism in which a band is fed to a predetermined 
position on the band guide arch side and in this state, when 
the band does not reach the predetermined position, the band 
. is once returned and is then fed again and supplied to the 
15 predetermined position. 

Description of the Related Art 

As shown in Figs - 5 and 6, for example, in a full automatic 
type banding packing machine 20, a band guide arch 22 for guiding 
a band like a loop around an article 36 to be packed is provided 
20 above a packing machine body 21. Moreover, a band reel 25 
having a large amount of band B wound therearound is provided 
on the side surface of the packing machine body 21. 

On the other hand, a pool box 24 is formed by partition 
under the front surface of the packing machine body 21. 
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Moreover, as shown in Fig. 6, a control portion 28 
provided on the upper part of the packing machine body 21 
includes band supply means 30 having a pair of rollers for 
supplying the band B toward the band guide arch 22 side, band 
5 pull back means 31 having a pair of rollers for pulling back 
the band from the band guide arch 22 side conversely, and band 
tightening means 32 for further tightening the band thus pulled 
back. The band supply means 30 is constituted by a normal 
rotating roller 30a for normal rotating and a touch roller 

10 30b to come in pressure contact therewith- Furthermore, the 
band pull back means 31 and the band tightening means 32 are 
constituted by a reverse rotating roller 32a and a touch roller 
30b to come in pressure contact therewith. 

The touch roller 30b is operated by a link 40, thereby 

15 coming in pressure contact with the normal rotating roller 
30a or the reverse rotating roller 32a- In Fig- 6, for 
convenience, the touch roller 30b is shown in an abutting state 
on the reverse rotating roller 32a. 

Furthermore, in the control portion 28, the tip portion 

20 of the band B, which surrounds the article 36 to be packed, 
is interposed between the tip portion of a right presser member 
42 capable of vertically moving and a slide table 37 below 
the band guide arch 22. Then, a band guide 34 supported to 
freely appear by a shaft is moved backward from below the slide 
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table 37 in the interposition state between the right presser 
member 42 and the slide table 37. Thereafter, the band B is 
pulled back toward the pool box 24 side by the band pull back 
means 31 and is further tightened by the band tightening means 
5 32. Furthermore, a left presser member 39 is moved upward 
to maintain the band B to be tightened between the left presser 
member 39 and the slide table 37 . Then, a middle presser member 
41 is moved upward to lift the band B, thereby cutting the 
rear end side of the band B by means of a cutter 41a. A heater 

10 is inserted to freely appear in a horizontal direction in the 
superposing portion of the band/ thereby melting the surface 
of the superposing portion of the band. Furthermore, the 
middle presser member 41 is . successively lifted to bond the 
superposing portion of the band between the middle presser 

15 member 41 and the slide table 37. 

The reference numeral 43 in Fig. 6 denotes a stopper 
provided in the band guide 34. When the tip portion of the. 
band reaches the stopper 43 and a limit switch is turned ON, 
the band is subsequently pulled back by the band pull back. 

20 means 31 based on a signal . Furthermore, the band is tightened 
by the band tightening means 32 and the cutting and welding 
operations of the band are further carried out in order in 
a predetermined timing while they are controlled by a cam 
mechanism (not shown) for controlling the vertical movement 
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of the right presser member 42, the left presser member 39, 
the middle presser member 41 and the like. The cam mechanism 
for controlling the vertical movement of the right presser 
member 42, the left presser member 39 and the middle presser 
5 member 41 is constituted between respective cam followers 
attached to the lower parts of the right presser member 42, 
the left presser member 39 and the middle presser member 41 
and a cam shaft (not shown) provided with cams corresponding 
to the cam followers (see Fig. 4). 

10 In the conventional banding machine 20, the band B is 

supplied toward the band guide arch 22 side by the band supply 
means 30. If the tip portion of the band B is twisted, it 
cannot reach the stopper 4 3 but is stopped in the middle of 
the band guide arch 22, for example. 

15 In such a case, that is, in the case in which the tip 

of the band B does not reach the stopper 43 of the band guide 
34 even if a predetermined time passes, the band pull back 
means 31 is automatically operated to once pull back the tip 
portion of the band B from the band guide arch 22 and to supply 

20 the band by the band supply means 30 again. As a result, the 
band is fed toward the band guide arch 22 side again. 

However, in the conventional banding packing machine 
20,. in some cases in which the band B is further pulled back 
by the band pull back means 31 side, the tip portion of the 
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band B vigorously passes not only through the band pull back 
means 31, but also through the normal rotating roller 30a of 
the band supply means 30. If the tip portion of the band B 
pulled back thus gets over the peripheral surface of the normal 
5 rotating roller 30a, the band cannot be supplied by the band 
supply means 30 again. As a result, an operator is to search 
for the tip portion of the band from the inner part of the 
packing machine body, thereby guiding the tip portion of the 
band to a correct position passing through a portion between 

10 the normal rotating roller 30a and the touch roller 30b. 

SUMMARY OF THE INVENTION 
In consideration of such actual circumstances, it is 
an object of the present invention to provide a band refeeding 
method in a banding packing machine in which the tip portion 

15 of a band can be prevented from being excessively pulled back 
beyond a predetermined, position even if the band is 
automatically pulled back, and the band can be successively 
supplied toward the band guide arch side by means of a normal 
rotating roller. 

20 Moreover, it is another object of the present invention 

to provide a banding packing machine capable of easily 
executing the band refeeding mechanism. 

In order to attain the object, the present invention 
provides a band refeeding method in a banding packing machine. 
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in which, when the tip of the. band to be supplied to 
a predetermined position'of a band guide arch by the band supply 
means is stopped in such a state that it does not reach the 
predetermined position, band pull back means having a pair 
5 of rollers is driven in place of band supply means having a 
pair of rollers and 

a tip portion of a band is returned to an original band 
feeding position by the band pull back means, and 

then the band supply means is driven again, whereby. 
10 the tip portion of the band is supplied to the predetermined 
position on the band guide arch side, comprising the steps 
of: 

previously detecting a correct length of the band to 
be pulled back to the original band feeding position by the 
15 band pull back means based on the number of rotations which 
,is obtained from a start of the supply of the band by a touch 
roller constituting the band supply means to a stop thereof; 
and 

detecting the number of rotations of the touch roller 
20 corresponding to a smaller length than the amount of pulling 
back having the correct length detected previously, when the 
tip portion of the band is pulled back from such a position 
that it is stopped, 

reducing a rotating speed of the roller of the band 



7 



pull back means when the number of rotations is detected, and 
subsequently rotating the roller of the band pull back 
means at the low speed, whereby the tip of the band is pulled 
back to a set position. 
5 According to the present invention having such a 

structure, in the case in which the band causes a defective 
normal rotation and is once pulled back, it can be pulled back 
at a pulling back speed in two stages/ that is, which is high 
at first and is then low. Accordingly, the band can be 
10 prevented from being vigorously pulled back excessively as 
usual. 

Consequently, the band pulled back can be fed toward 
the band guide arch side again by the band supply means. 

Moreover, . the present invention provides a banding 
15 packing machine having a refeeding mechanism comprising: 
a band guide arch; 

band supply means having a pair of rollers; and 
band pull back means having a pair of rollers, 
in which a tip portion of a band is supplied to the band 
20 guide arch side by the band supply means, and 

the band pull back means is driven in place of the band 
supply means, when the tip of the band is stopped in such a 
state that it does not reach a predetermined position, and 
the tip portion of the band is returned to an original 
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band feeding position by the band pull back means and 

the band supply means is then driven again to supply 
the tip of the band to the predetermined position on the band 
guide arch side, 

wherein a correct length of the band to be pulled back 
to the original band feeding position by the band pull back 
means is previously detected based on the number of rotations, 
which is obtained from a start of the supply of the band by 
a touch roller constituting the band supply means to a stop 
thereof; and 

the number of rotations of the touch roller corresponding 
to a smaller length than the amount of pulling back having 
the correct length detected previously is detected when the 
tip portion of the band is pulled back from such a position 
that it is stopped, 

a rotating speed of the roller of the band pull back 
means is reduced when the number of rotations is detected, 
and 

the roller of the band pull back means is subsequently 
rotated at the low speed, whereby the tip of the band is pulled 
back to a set position. 

According to the banding packing machine having such 
a structure, the band can reliably be refed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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Fig. 1 is a schematic view showing a banding packing 
machine according to an embodiment of the present invention. 
Fig. 2 is a schematic view showing a control portion 
employed in the embodiment, 
5 Fig. 3 is an exploded perspective view showing a right 

presser member, a left presser member and a middle presser 
member which serve to hold, return, cut and weld a band* in 
the embodiment. 

Fig. 4 is a front vxbvj showing a state in which the right 
10 presser member, the left presser member and the middle presser 
member illustrated in Fig. 3 are assembled. 

Fig. 5 is a schematic view showing a conventional 
automatic banding packing machine, and 

Fig. 6 is a schematic view showing a control portion 
15 of the conventional banding packing machine. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
An embodiment of the present invention will be described 
below with reference to the drawings. 

Fig . 1 shows an automatic banding packing machine having 
20 a band ref eeding mechanism according to the embodiment of the 
present invention. 

In an automatic banding packing machine 70, an almost 
U-shaped band guide arch 74 is provided above a packing machine 
body 72- In the band guide arch 74, a serial band passage 
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76 drawing a loop is. formed over the packing machine body 72. 

On the other hand^ a band reel 78 is accommodated to 
be freely taken in/out in the left half part of the packing 
machine body 72 in Fig. 1. 

A back pool box 80 is formed, by a partition plate 75 
in the right half part of the packing machine body- 72. 

The back pool box 80 serves to temporarily store a band 
B pulled back from the band guide arch 14 when one banding 
is to be carried out.. A control portion 83 for supplying and 
pulling back the band is constituted between the back pool 
box 80 and a slide table 37 provided in the upper part of the 
packing machine body 72. 

As shown in Fig. 2, the control portion 83 includes a 
guide roller 90^ band supply means 82 for supplying a band 
toward the band guide arch 74 side, band pull back means 84 
for pulling back the band from the band guide arch 74 side 
toward the back pool box 80 side, and band tightening means 
8 6 for further strongly tightening the band pulled back by 
the band pull back means 84. Furthermore, control portion 
8 3 includes a right presser member 2 for holding the rear end 
side of the band so as not to slip off, a left presser member 
4 for being lifted to press the band when tightening the band, 
a middle presser member 6 for cutting the band B by means of 
a cutter 6a and upward pressing the band B molten by heat. 
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and the like. These structures are almost the same as the 
conventional structures shown in Figs. 5 and 6. 

More specifically, the band pull backmeans 84 also serves 
as the band tightening means- 86, and is constituted by a pair 
5 of rollers including a reverse rotating roller 94 and a touch 
roller 88. Moreover, the touch roller 88 is supported by a 
link 96 or the like. When the link 96 is operated by driving 
• means which is not shown, the touch roller 8*8 can be caused 
to come in contact with a normal rotating roller 92 or the 
10" reverse rotating roller 94 by pressure- 
In the case in which the touch roller 88 is caused to 
come in contact with the normal rotating roller 92 by pressure 
as shown in Fig. 2, the touch roller 88 separates from the 
reverse rotating roller 94. To the contrary, when the touch 
15 roller 88 is caused to come in contact with the reverse rotating 
roller 94 by-pressure, it separates from the normal rotating 
roller 92. 

On the other hand, if the touch roller 88 is caused to 
come in contact with the reverse rotating roller 94 by pressure, 
20 the band can be pulled back and tightened. 

Fig. 3 shows the assembly structure of a right presser 
member 2, a left presser member 4 and a middle presser member 
6 which serve to carry out operations for clamping, welding 
and cutting the tip portion of the band by the action of a 
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cam. These three members are arranged straight in a horizontal 
direction below the slide table 37 provided in the upper part 
of the packing machine body 72. 

IMore specifically, the right presser member 2, the left 
presser member 4 and the middle presser member 6 are 
accommodated in a support block- -8. The support block 8 is 
supported between a pair of surface plates 12 and 14 with a 
screw member 10 or the like. 

On the other hand, a cam shaft 41 is rotatably supported 
in shaft insertion holes 11 and 13 formed on the surface plates 
12 and 14 as shown in Fig.. 4. The cam shaft 41 is rotated 
upon receipt of the force of a driving source such as a motor 
which is not shown. Cam followers 16, 18 and 48 are attached 
to the lower parts of the right presser member 2, the left 
presser member 4 and the middle presser member 6, respectively. 
These cam followers 16, 18 and 4 8 abut on the peripheral surfaces 
of cams 27, 2 6 and 28 provided on the cam shaft 41. 

In the automatic banding packing machine according to 
the present embodiment, the tip portion of the band is supplied 
to the band guide arch 7 4 by the band supply means 82 and is 
wound circumf erentially like a loop around the band guide arch 
74. Then, the tip portion of the band abuts on a stopper 43 
of a band guide 34 to turn ON a limit switch. In this state, 
banding is started. 
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Even if a predetermined time passes after the band is 
supplied by the band supply means 82, however, it is decided 
that a defective normal rotation'is caused when the limit switch 
is not turned ON. Consequently, the band supply means 82 is 
stopped. Instead, the band pull back means 84 is driven. 
After the band B is pulled back toward the band supply means 
82 side by the band pull back means 84, the band is supplied 
toward the band guide arch 74 side by the band supply means>- 
82 again. 

In order to pull back the band toward the band supply 
means 82 side by the band pull back means 84 in the present 
embodiment, the band is pulled back at a speed in two stages 
so as not to be excessively pulled back. 

For this reason, the amount of supply of the band in 
the banding packing machine is previously detected in the 
present embodiment. More specifically, the amount of supply 
of the band is a length obtained from the start of the supply 
of the band to the arrival of the tip of the band at the stopper 
43. The length can be converted into the number of rotations 
of the touch roller 88 constituting the band supply means 82. 

More specifically, a length obtained until the tip. of 
the band is fed toward the band guide arch 74 side and then 
reaches the stopper 4 3 can be converted into the number of 
rotations of the touch roller 88 after the start of the supply 
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of the band. 

On the other hand, it is preferable to detect the number 
of rotations of the touch roller 88 in a reverse direction 
in a state in which the tip of the band reaches the stopper 
43 in order to obtain the length of pulling back of the band. 
An actual length of pulling back of the band is determined 
by the sizes of the band guide arch 74 and an article to be 
packed. 

In the present embodiment, the length of feed of the 
band is measured at each time and the length of pulling back 
of the band corresponding to the length is calculated. A 
correct length of the band to be pulled back is represented 
by ct . In the case in which the correct length of the band 
to be pulled back is represented by a in the present embodiment , 
the pulling back speed, of the band is reduced when the band 
is pulled back to have a smaller length jS . Whether the length 
of pulling back of the band reaches the length j3 is preferably 
obtained by measuring the . number of rotations of the touch 
roller 88 in a reverse direction. It is sufficient that the 
number of rotations is converted into the length of the band. 
When the length of the band pulled back reaches the length 
i3 , the pulling back speed of the band is reduced to pull back 
the band again. 

In the present embodiment , thus, the band is pulled back 
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at the speed in two stages. Consequently, it is possible to 
prevent the tip of the band from being pulled back beyond the 
normal rotating roller 92 when the band is to be pulled back 
and supplied again, for example. Accordingly, it is not 
5 necessary to carry out such a complicated work that an operator 
searches for the tip portion of the band and carries out a 
reset in a correct position. 

In addition, the band is pulled back at a low speed for 
a last part- Therefore, a time taken for this work can also 
.-«10 . be reduced. 

In the case in which such band refeeding is to be- carried 
out, moreover, any component is not required specially but 
.a conventional structure is enough. Therefore, a cost can 
also be reduced. 
15 While the embodiment of the present invention has been 

described above, the present invention is not restricted 
thereto. 

While one touch roller 88 is used for the three means 
including the band supply means 82, the band pull back means 
20 8 4 and the band tightening means 8 6 in the above embodiment, 
for example, these three means can also be provided separately. 

Moreover, the present invention is effective for the 
case in which a distance between the two driving rollers 
including the reverse rotating roller 94 on the reverse 
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rotating side and the normal rotating roller 92 on the normal 
rotating side is very small. Furthermore, the present 
invention can be applied to the case in which the distance 
between these two rollers is very great. 

Furthermore, both the amount of supply of the band and 
the amount of pulling back of the band are detected based on 
the number of rotations of the touch roller. Therefore, the 
amount of pulling back, of the band can be determined 
corresponding to the. amount of the band supplied into the arch. 
Consequently, an error is lessened. 

As described above, in the band refeeding method in the 
automatic banding packing machine according to the present 
invention, the pulling back speed of a band is set into two 
stages. Even if the band is automatically pulled back from 
the band guide arch side, consequently, the tip portion of 
the band can be prevented from being excessively pulled back- 
In the case in which the band is pulled back from the 
inside of the band guide arch, moreover, the operation is just 
the same as an existing operation except that the rotating 
speed of the band pulling back roller is set into two stages, 
that is, to be high at first and to be then low. Consequently, 
a separate member is not' required specially. Accordingly, 
it is possible to inexpensively form a structure without 
increasing a size. 
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According to the banding machine having the band 
ref eeding mechanism in accordance with the present invention, 
moreover, the tip portion of the band can be prevented from 
being pulled back excessively. Consequently, the refeeding 
can reliably be executed- 



